To investigate the recovery of neurological function of limbs and anal sphincter after surgical decompression for cervical spondylotic myelopathy (CSM). A retrospective study of CSM patients who had spinal canal decompression surgery to evaluate the neurological functional recovery of the upper and lower limbs and anal sphincter before and after the surgery. After the surgery, the overall neurological function of patients was improved and the average recovery rate was high. The neurological improvement was statistically significant at three months postoperatively, and reached the plateau at six months postoperatively. Most of the patients with CSM undergoing surgical decompression have improved neurological functions.
Introduction
Cervical spondylotic myelopathy (CSM) is due to degeneration of the cervical intervertebral joint structure, such as disc herniation, posterior bone spur of vertebral body, hyperplasia of uncovertebral joint, ossification of posterior longitudinal ligament, hypertrophy or calcification of ligamentum flavum, which leads to spinal cord compression or spinal cord ischemia, then the spinal cord dysfunction occurs. Therefore, CSM is a kind of spinal cord compression disorders and can cause severe disabling, accounting for 10% to 15% of all kinds of cervical spondylosis (Harrison et al., 2002) . The basic cause of CSM is cervical degeneration. Cervical disc degeneration is thought to occur earliest in various structures of the cervical spine. With the texture degeneration of intervertebral disc, water content decreases, height decreases, and the periphery protrudes, the covered posterior longitudinal ligament by the posterior intervertebral disc is thickened and ossified, hyperosteogeny in vertebral body periphery, between corresponding vertebral plate, stress of ligamentum flavum and intervertebral joint increased, the ligament joint capsule thickens and the elasticity decreases, resulting in a decrease in the diameter of the spinal canal, especially in the anteroposterior diameter, i.e. the reduction of the sagittal diameter constitutes a static factor for the spinal cord compression (Gore et al., 1986) . The dynamic factor mainly refers to that, the extension and flexion of the cervical spine would aggravate the stress and deformation of the spinal cord. When the cervical spine is stretching, the length of the spinal canal is shortened. The ligamentum flavum is folded into the spinal canal from lateral rear side, the annulus fibrosus and the covered posterior longitudinal ligament protrude, the spinal cord compression increased; the spinal cord is loosened, and the spinal cord tissue becomes "short and thick", and the crosssectional area increases. when the cervical spine is bending, the vertebral canal is elongated, the spinal cord becomes flattened and widens, the bowstring action makes it move forward, the osteophyte in the anterior spinal canal and the protruded intervertebral disc tissue press against the spinal cord and aggravates the spinal cord injury (Wang et al., 1999) . Some authors emphasize that when the cervical spine is stretching backwards, the lower periphery of a vertebral body gets closer to the upper periphery of the back of the next vertebral arch, generating a "clamping" effect on the spinal cord. Spinal cord dysfunction is caused by compression of the spinal cord and the blood supply disorder of the spinal cord. The number of nerve fibers in the spinal cord is reduced, axoplasmic flow is blocked and distorted, demyelination changes, nerve cell necrosis and apoptosis, spinal cord inflammation and ischemia, etc., a few collagen hyperplasia, formed scars or cystic degeneration.
In the case of CSM, the sensory disturbances are irregular mostly, numbness in arms is often seen, however, objectively, slight dysesthesia does not necessarily correspond to the skin segments dominated by the lesions. Those with deeper feelings are rarely affected and may have zonesthesia in the chest or abdomen, with common abdominal wall reflex enhancement (Lees et al., 1963) .
For upper limbs, it mainly suffers from lower motor neuron pathway lesions, hand clumsy with no strength, manifested as difficulties in writing, shoelaces tying or buttoning, or fine movements with chopsticks, etc., with the development of the disease, it may have muscle atrophy in the intrinsic muscles of hands, it may appear muscle strength decline in other upper limbs (Jeffreys, 1979) . A small number of highlevel spinal cord lesions may have increased muscle tone, tendon reflex hyperfunction, and other motor neuron damage performance. For lower limbs, it mainly suffers from upper motor neuron pathway abnormalities, manifested as increased muscle strength in different degrees and muscle strength loss, active knee reflex and Achilles tendon reflex, hyperfunction, appear ankle clonus and patellar clonus, Babinski sign was positive. Increased muscle tone, tendon reflex hyperfunction leads to unstable walking, easily tumble when walk fast, walk unsteady, spastic gait may appear.
Some scholars have reported different methods of surgical treatment of CSM, such as subtotal ectomy of cervical spine, laminectomy, etc., and the influencing factors of the surgical results have also been analyzed (Sadasivan et al., 1993) . In view of this, this study includes 40 CSM patients undergoing spinal decompression surgeries, and studied the neurological recovery of upper and lower limbs and anal sphincter before and after the surgery, and provides reference for relevant personnel.
Methods

General information
From June 2008 to June 2017, 40 cases of patients suffering from CSM and received spinal canal decompression surgery were selected, their clinical diagnosis were all CSM with corresponding symptoms, signs and imaging findings. Among them, there were 28 men and 12 women, the average age was (63±9) years; 20 patients aged ≥65 years and 20 patients aged<65 years. 21 patients received posterior laminectomy for spinal decompression, and 19 patients underwent anterior spinal decompression and autogenous iliac bone graft fusion. The duration of preoperative spinal neurological symptoms was (20±4) months, and the postoperative average follow-up time was (36±3) months.
Method
This study selected CSM patients who have 1 or 2 segments of spinal canal stenosis to receive anterior spinal decompression and autogenous iliac bone graft fusion. For CSM patients who have more than 2 segments of spinal canal stenosis and still have cervical spine forward flexion functions to receive posterior laminectomy for spinal decompression. For CSM patients who have more than 2 segments of spinal canal stenosis but do not have cervical spine forward flexion functions, they are not included in this study.
Statistical methods SPSS 13.0 statistical software was used for analysis. Measured data was expressed as mean ± standard deviation (x±s). The t test or F test was adopted, the measured data was analyzed using χ 2 test, P<0.05, and it was considered to have statistical significance.
Results and discussion
Postoperatively, JOA scores improved in 29 patients. Postoperative JOA scores gradually increased, and peaked at 6 months postoperatively, after which the JOA score no longer improved. See Table 1 . Postoperatively, a total of 36 patients had recovered in their upper limb functions, and the JOA score was restored from 2.8±1.2 preoperatively to 4.0±1.3 by the end of the followup, with an average recovery rate of 35%. Postoperatively, a total of 24 patients had recovered in their lower limb functions, the JOA score was restored from 3.0±1.5 preoperatively to 3.5±1.4 by the end of the follow-up, and the average recovery rate was 20%. After surgery, the anal sphincter function was restored in 11 patients, and the JOA scores were restored from 2.4±1.1 preoperatively to 2.6±1.1 by the end of the follow-up visit. The average recovery rate was 18%. Conduct χ 2 test to the between-group recovery rate, the recovery rate of upper limbs was higher than that of the lower limbs and the anal sphincter, and the difference between the recovery rates was statistically significant (P<0.05). The function of lower limbs and anal sphincter was improved but its improvement was not statistically significant. (P>0.05). See Tables 2 and 3 . In this study, the JOA scores before and by the end of the follow-up were lower in patients over 65 than those under 65. Postoperative JOA scores improved significantly in both groups. For patients over 65, the JOA scores increased from 7.9±3.5 preoperatively to 10.1±3.5 postoperatively, and the average recovery rate was 29%. For patients under 65, the JOA scores increased from 10.1±2.7 preoperatively to 12.9±2.1 postoperatively, with an average recovery rate of 38%. There was no significant difference in recovery rates between the two groups. See Table 4 . Postoperative JOA scores were significantly increased in both men and women patients. The JOA scores in male patients increased from 11.3±3.5 preoperatively to 13.5±3.4 postoperatively, with an average recovery rate of 50%. The female JOA scores increased from 10.2±3.4 preoperatively to 12.2±2.8 postoperatively, the average recovery rate was 60%. There was no significant difference in the recovery rate between men and women. See Table  5 . The JOA score increased from 7.9±3.4 preoperatively to 10.2±3.4 postoperatively for patients with preoperative symptoms lasting <6 months. The average recovery rate was 40%. JOA scores for patients whose preoperative symptoms lasted from 6 to 12 months increased from 9.8±3.9 preoperatively to 12.4±1.7 postoperatively, with an average recovery rate of 70%. For patients with a preoperative symptom duration >12 months, the scores increased from 9.8±3.6 preoperatively to 10.8±3.3 postoperatively, and the average recovery rate was 25%. There was no significant difference in the recovery rate between the groups of different preoperative symptom durations. See Table 6 . 
